Recent studies associated certain type of cardiovascular disease (CVD) with 3 specific mitochondrial DNA (mtDNA) defects, mainly driven by the central role of 4 mitochondria in cellular metabolism. Considering the importance of the control region 5 (CR) on the regulation of the mtDNA gene expression, the aim of the present study was 6 to investigate the role of the mtDNA CR mutations in two CVDs: stroke and myocardial 7 infarction (MI). Both, fixed and heteroplasmy mutations of the mtDNA CR in two 8 population samples of demographically-matched case and controls, were analysed 9 using 154 stroke cases, 211 MI cases and their corresponding control individuals. 10 Significant differences were found between cases and controls, reporting the 11 m.16145G>A and m.16311T>C as a potential genetic risk factors for stroke (conditional 12 logistic regression: p=0.038 and p=0.018, respectively), whereas the m.72T>C, 13 m.73A>G and m.16356T>C could act as possible beneficial genetic factors for MI 14 (conditional logistic regression: p=0.001, p=0.009 and p=0.016, respectively). 15 Furthermore, our findings also showed a high percentage of point heteroplasmy in MI 16 controls (logistic regression: p=0.046; OR= 0.209, 95% CI [0.045-0.972]). These results 17 demonstrate the possible role of mtDNA mutations in the CR on the pathogenesis of 18 stroke and MI, and show the importance of including this regulatory region in genetic 19 association studies.
tissues such as the brain and heart [1, 2] . 44 Human mitochondrial DNA (mtDNA) is 16.6-kb double-stranded circular DNA 45 molecule that encodes for 13 electron transport chain (ETC) proteins, 2 ribosomal 46 RNAs (rRNAs) and 22 transports RNAs (tRNAs). The control region (CR) encompasses the light and heavy strand promoters, the heavy strand origin of replication
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77
Analysis of fixed and heteroplasmic mtDNA mutations with stroke 78 A detailed matrix of all mtDNA positions analyzed in stroke cases and controls 79 are reported in S2 Table and the frequencies of fixed mutations found are showed in 80 The analysis of stability performed to predict the impact of these heteroplasmic 124 positions is presented in Table 3 . In general, these mutations have a minimum of 16 hits (Table 3) .
129 In order to predict the impact of these mutations, several measures were calculated 149 to analyze the stability of each position, and results are showed in species and accession numbers see S1 Table) . Sequences were analyzed using the same 376 method previously mentioned [46] . 
